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High Efficiency Hot Metal Desulfurization
by Enhancing Flux Dispersion in Mechanical Stirring
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Abstract:

Effect of the flux addition method on hot metal desulfurization in a mechanical stirring process was investigated in
a 1/12-scale water model and 70 kg-scale hot model experiments. Powder blasting, in which the desulfurization flux is
blasted with a carrier gas onto the molten hot metal surface, was the most effective method for improving
desulfurization efficiency. The effect of the powder blasting method was quantitatively estimated by a flux aggregation
model based on granulation theory. Flux dispersion was also enhanced by generating an inclined vortex with a bottom
inclination in the hot metal transfer ladle. The efficiency of the desulfurization flux was further improved by adopting
slag hot recycling through thermal collapse and creating a new interface including unreacted CaO in the slag which

consisted of aggregated flux. Desulfurization flux efficiency improved to 2.1 times and the amount of desulfurization

slag was reduced by 30% with those techniques compared with the conventional process.
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Fig.1 Scanning Electron Microscopy (SEM) image and sulfur
mappings in desulfurization slag after treatment.
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Photo 1  Particle dispersion behaviors after flux addition in water

model experiment :
a) batch addition and b) powder blasting.
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Fig. 2 Comparison between observed and calculated
desulfurization behaviors
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Fig.3 Changes of average particle diameter of slag
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Fig.4 Schematic diagrams of dispersion and aggregation
mechanisms and Sulfur maps of desulfurization
slag after treatment
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Fig. 5 Calculation results of vertical velocity at hot metal-air
interface (liquid fraction = 0.5)
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